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Text :
RECORD OF DECI SI ON DECLARATI ON STATENMENT

SI TE NAVE AND LOCATI ON

48th and Holly Landfill (Operable Units 3 and 6), Sand Creek Industria
Superfund Site, Comrerce City, Col orado

STATEMENT OF BASI S AND PURPCSE

Thi s deci si on docunent presents the selected renmedial action for Operable
Units 3 and 6 (OU3/0OU6), the 48th and Holly Landfill (the "Landfill"), at
the Sand Creek Industrial Superfund Site in Commerce City, Colorado. This
renmedi al action has been devel oped in accordance with the Conprehensive
Envi ronnent al Response, Conpensation and Liability Act of 1980 (CERCLA) as
anended by the Superfund Anmendnents and Reaut horization Act of 1986 (SARA),
applicable state | aws, and the National O and Hazardous Substances
Pol | uti on Contingency Plan (the National Contingency Plan (NCP), Title 40
Code of Federal Regulations Part 300). This decision is based on the

adm nistrative record for QOU3/ OU6.

The State of Col orado concurs with the sel ected renedy.

ASSESSMENT OF THE QOU3/ QU6

Actual or threatened rel eases of hazardous substances fromthe Landfill, if
not addressed by inplenenting the response action selected in this Record of
Deci sion (ROD), may present an inm nent and substantial endangernment to
public health, welfare, or the environment.

DESCRI PTI ON OF THE REMEDY

The renedial action selected for OQU3/OU6 will address the principal threats

existing at the Landfill and will ensure that: (1) em ssions of |andfil

gas are controlled to prevent inhalation at |evels that pose an endanger nent
to human health or the environnent, (2) accunulation of landfill gas is
mnimzed in order to prevent explosion hazards, (3) dermal contact with the
landfill contents is prevented, and (4) the use of ground water underlying
the Landfill as a drinking water source is prevented.

The maj or conmponents of the selected renedy include:

Conti nued operation and mai ntenance of the OU6 |andfill gas-extraction
system (LFGES) with inprovenents as required during the normal course
of operation and nai ntenance activities;

Conti nued mai ntenance of the soil cover systemwth inprovenents as
required during the nornmal course of operation and mai nt enance
activities;

Conti nued mai ntenance of the perineter fence and warni ng signs;

Continuation of existing institutional controls, and inplenmentation of
additional institutional controls, as necessary;

| mpl ementation of the OU3 nonitoring programand periodic site
revi ews.

STATUTORY DETERM NATI ONS
The selected renedy is protective of human health and the environment,



conplies with Federal and State requirenents that are legally applicable or
rel evant and appropriate to the renedial action, and is cost effective.
This remedy utilizes permanent solutions and alternative treatnent

technol ogi es to the maxi num extent practicable for QU3/0OU6. Operation of
the LFGES to extract and treat landfill gas addresses the principal threat
at the Landfill and satisfies the statutory preference for treatnent as a
principal elenent. Condensate generated during operation of the LFGES wil |
be treated by a POTW

The size of the Landfill and the fact that there are no on-site hot spots
that represent the nmjor sources of contami nation preclude a renedy in which
contam nants could be excavated and treated effectively. However, hazards
associ ated with exposure to landfill contents will be mnimzed through
contai nnent, by maintaining the soil cover system G oundwater

contam nation attributable to QU3 is not considered to be a principal

threat, and potential exposure pathways for ground water have been addressed
to the extent practicable.

Because this renedy will result in hazardous substances renmining on-site, a
review wi Il be conducted every five years after comrencenent of renedial
action to ensure that the renedy continues to provide adequate protection of
human heal th and the environnent.
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RECORD OF DECI SI ON

I. SITE NAMVE, LOCATI ON, AND DESCRI PTI ON

The Sand Creek Industrial Superfund Site (Figure 1) occupi es about 300 acres
within portions of both Comrerce City in Adans County, Colorado and the City
and County of Denver, Colorado. The site is centered near the intersection

of 52nd Avenue and Dahlia Street. U S. Interstate 270 is directly north of

the site. Four known sources of contam nation are present at the Sand Creek
I ndustrial Superfund Site, and all are currently inactive: the Col orado



Organi ¢ Chemical property, the 48th and Holly Landfill, the L.C Corporation
(LCC) property, and the Oriental Refinery property (a source of petrol eum
contam nation). The 48th and Holly Landfill (Operable Units 3 and 6;

QU3/ OU6), hereafter referred to as "the Landfill,"” is the focus of this
Record of Decision (ROD) and is |located in the southern portion of the Sand
Creek Industrial Superfund Site. The Landfill enconpasses an area of

approxi nately 150 acres and is bordered on the north by East 52nd Avenue, on
the south by East 48th Avenue, on the west by Dahlia Street, and on the east
by the intersection of the railroad rightof-way and East 48th Avenue,

approxi nately one-quarter mle east of lvy Street.

Land use near the Sand Creek Industrial Superfund Site is primarily

i ndustrial and includes trucking firns, petrol eumrefining operations,

chem cal production and supply conpani es, warehouses, and snall busi nesses.
Several other Superfund sites are also |located in the area, including the
Rocky Mountain Arsenal, Chenical Sales Conpany, and Wodbury. Properties
adj acent to the site are zoned for |ight and heavy industrial, industria
park, industrial park storage and agricultural uses. Fifteen residences
with approximately 25 people are located within a nmle radius of the site.
The dayti ne popul ation reaches several hundred due to the |ocal businesses
and industrial nature of the area. The entire Denver parcel is zoned for
heavy industrial use. No changes in zoning are anticipated by the City and
County of Denver Planning Adninistration (CCDPA) in the near future. CCDPA
i ndi cates that |ong-range | and-use plans will depend on the fate of

Stapl eton International Airport follow ng conpletion of the new Denver
International Airport.

The Commerce City parcel is zoned for agricultural and heavy industrial use.
Commerce City's Conprehensive Plan for 1985 to 2010 indicates that future

| and use of this area will be primarily industrial with a recreation/open
space designation for the Sand Creek fl oodpl ain

Muni ci pal water for the metropolitan area surrounding OU3/OU6 is supplied by
the South Adams County Water and Sanitation District (SACWSD) and the Denver
Water Departnent (DWD). Ground water produced fromalluvial and bedrock

wel |'s

| ocated north of 1-270 is a major source of water supplied by SACWSD. Water
supplied by the DAD is obtained prinarily from surface-water sources |ocated
out side of the Sand Creek Industrial Superfund Site area.

In 1990, the Tri-County Health Departnent (TCHD) prepared an inventory of
private wells within the areas bounded on the north by Sand Creek, on the
south by Interstate 70 (1-70), on the west by Col orado Boul evard, and on the
east by Quebec Street. The Landfill is located within these boundaries and
covers nost of the western two-thirds of the survey area. The purpose of
the inventory was to identify the |locations and uses of all wells within the
study area. Results indicated only two properties where private wells are
used for drinking water and both wells were conpleted in the Arapahoe
Formati on (a bedrock aquifer).

[1. SITE H STORY AND ENFORCEMENT ACTI VI Tl ES

Before filling operations began at the Landfill, the | and was used primarily
for agricultural purposes. A review of aerial photographs taken in 1956 and
1964 shows that sand and gravel mining operations occurred along the

sout hern boundary of the Landfill. Aerial photographs also show that in
1967, a finger drain system consisting of a series of clay tile latera
collector drains, was reportedly installed al ong the base of an erosiona
escarprment | ocated along the south side of the Landfill near 48th Avenue.
The reported purpose of the drain systemwas to intercept groundwater



seepage fromthe terrace deposits form ng the escarprment. The drain system
routes water beneath the Landfill through a concrete drainpi pe which enpties
via a corrugated netal drainpipe into a 1-acre wetland area adjacent to the
Landfill.

Aerial photographs indicate that nmunicipal |andfilling operations began at
the portion of the Landfill east of lvy Street in 1967. |n 1968,
landfilling operations were initiated west of Ivy Street. According to
thefornmer Landfill operator, fill activities began at the south end of the
Landfill and proceeded to the north in one layer or "lift." Daily cover
material was graded fromon-site areas, and the waste was watered to aid
conpacti on.

The Landfill accepted both demplition and donestic refuse, and the trash was
sorted before dunping. Metal refuse, such as stoves and refrigerators, was
pl aced under the Col orado and Eastern Railroad Conpany right-ofway. Known
hazar dous and pat hol ogi cal wastes were reportedly excluded from di sposal at

the Landfill; however, the method used to exclude these wastes is not known.
In addition, it is not known whether this reported operating practice was
consistently enployed. The Landfill was closed in 1975, and the area was

reveget at ed.

In June 1977, two nen were killed and five injured in two expl osi ons of
conbusti bl e gases that occurred in a water conduit under constructed by the
DWD northwest of the intersection of 52nd Avenue and Dahlia Street. A
subsequent investigation by the Col orado Departnment of Health (CDH), TCHD,
and the South Adans County Fire Prevention Bureau (SACFPB) concl uded that

t he expl osi ons were caused by nethane gas migrating fromthe Landfill. In
response to the explosions and the detection of conmbustible gases mgrating
offsite, two nethane gas venting systens were installed at the Landfill.
Burlington Northern Railroad (BNR), in cooperation with TCHD and CDH
installed an experinental passive venting systemutilizing wi nd turbines

al ong the perineter of the western 25-acre portion of the Landfill in 1978.
In early 1980, an additional passive nethane-gas venting system was
installed in the eastern portion (east of lvy Street) of the Landfill.
Fol | owi ng the expl osion, TCHD and SACFPB al so periodically nmonitored for
net hane gas in businesses surrounding the Landfill. The detection of nethane
gas in nearby buildings, especially around cracks in foundati ons and
basement walls, supported the conclusion thatnmethane gas was mnigrating

offsite of the Landfill. 1In 1981, TCHD determ ned that the passive venting
systemwas ineffective, and as a result, BNR installed an active venting
system al ong the sout hwest and northwest edge of the Landfill. Gases

collected in this systemwere vented to the surface through three stacks.

In 1982, the U S. EPA Field Investigation Team (FIT) performed an eval uation
of the Sand Creek Industrial Site to see if it should be placed on the
National Priorities List (NPL). A conposite migration score (SM of 59.65
was cal cul ated for the site, and in Decenber 1982 the Sand Creek Industria
site was added to the NPL. In its investigation, FIT conducted groundwater
sanpl i ng downgradi ent of the Landfill as well as soil and surface water
sanpling in order to assess the degree of contamination in the area.

Anal ytical results indicated the presence of several volatile organic
conpounds (VQOCs) in ground water, including 1,1-dichloroethane (1, 1-DCA);
1,2 trans-dichloroethene (1,2 transDCE); 1,1,1-trichloroethane (1,1, 1-TCA);
and 1, 1-di chl oroethene (1, 1DCE). | norganic conpounds that were detected at
concentrations el evated above background | evels included arsenic, cadm um
ni ckel , and zinc.

In late 1983, BNR installed 12 monitoring wells within and around the
Landfill and coll ected groundwater and surface-water sanples for analysis.
Concentrations of arsenic, selenium |ead, antinony, and phenols exceeded



EPA drinking water standards or clean water standards in the area. 1In
January 1984, EPA resanpled these locations in the northern portion of the
Landfill. Elevated |levels of volatile organics (benzene; chloroform 1, 2-
DCA; 1,1-DCE; 1,2 trans-DCE;, tetrachl oroethene (PCE); and 1,1, 1-TCA), heavy
netals (cadm um iron, and nanganese), and one phthal ate ester were noted in
ground water.

In April 1985, Canp Dresser & McKee, Inc. (CDM began preparation of a
Renedi al Investigation/Feasibility Study (RI/FS) for the Sand Creek

I ndustrial Superfund Site. The site characterization report was conpl eted
in 1988. During that tine, BNR continued to investigate possible groundwater
contam nation in the vicinity of the Landfill. Four newy installed wells
and three existing wells were sanpled and i ndicated the presence of slightly
el evated concentrations of total dissolved solids (TDS) and iron, and | ow
concentrations of 1,1-DCE and 1, 1- DCA downgr adi ent of the Landfill.

I n August 1987, Engi neering-Science, Inc. (ES) collected and anal yzed one
air sanple fromeach of the three active nethane gas venting stacks to

det er mi ne whet her em ssions could cause adverse health effects. In
addition, ES collected four surficial soil sanples to assess enissions
resulting fromthe upward diffusion of gas through the Landfill cover.

Col l ectively, sixteen VOCs were detected in the stack vent gas sanples. No
i ndi cation of contami nati on was observed in the soil sanples fromthe
[ andfill cover.

On February 8, 1990 EPA issued an Adninistrative Order on Consent (ACC,
Docket No. CERCLA-VII1-90-08) to Landfill, Inc. (LI) and BNR to perform an
RI/FS for the 48th and Holly Landfill (QU3). EPA s Statenent of Wrk (SOWN
in the OU3 ACC included the existing Landfill, the spring enmerging fromthe
toe of the Landfill, and the associ ated surface-water drainage to the point
where the drainage enters a concrete-lined ditch. Harding Lawson

Associ ates, Inc. (HLA) on behalf of LI and BNR, conpleted the draft revised
Ri sk Assessnment (RA) in April 1992 and the final OU3 Rl in June 1992. 1In
response to EPA comments and current Superfund gui dance, the OU3 RA was
revised and finalized in early 1993. The Focused Feasibility Study (FFS) for
QU3 was conpl eted and submitted to EPA in March 1993.

On August 15, 1990 EPA issued a Unilateral Order (Docket No. CERCLA-VIII-90-
20) to LI and BNR which delineated the PRP's role in the QU6 Renpval Action
The QU6 Order addressed explosive and health risks associated with gaseous
em ssions released fromthe Landfill and becanme effective on August 25,
1990. An anendnent issued in Septenber 1990 to the QU3 ACC provided for the
i ncl usi on of gaseous em ssions fromthe Landfill (i.e., OU6) under QU3
following the full inplenentation of the OU Renpval Action

In Novermber 1990, an Engi neering Eval uati on/ Cost Anal ysis (EE/ CA) was
prepared for QU6 at the Landfill. The report described the site conditions
which justified a Removal Action, identified Renpval Action objectives,

di scussed renedial alternatives, and presented the chosen renedy. EPA
prepared an Action Menorandumto request and docunent approval of the PRP-
financed Renpval Action for QU6 in Decenber 1990. An active landfill gas-
extraction system (LFGES) was installed by LI and BNR, which began operation
in June 1991 as part of the OU6 Renobval Action. The LFGES replaced the
previously installed systens and consists of a series of gas extraction

wel I's interconnected by gas collection piping. Two centrifugal blowers
connected to a single point in the gas collection systemare operated
alternately to induce the flow of gases fromthe gas extraction wells. The
gas is diverted to an enclosed flare systemfor treatnment. The encl osed
flare systemis designed to destroy odors and toxi c conponents of the
landfill gas. Gas nonitoring probes are also installed around the perineter
of the Landfill to nmonitor the LFGES perfornmance. The probes are nonitored



at least nonthly for nmethane concentrati ons and gas pressure.
[11. H GHLI GHTS OF COVMWUNI TY PARTI Cl PATI ON

The community has expressed linted interest in OU3 and OU6, specifically,
and the Sand Creek Industrial Superfund Site, in general. EPA has

undert aken several conmunity relations activities to keep the public
informed of issues related to the Landfill.

Conmuni ty invol venent activities for the Sand Creek Industrial Superfund
Site began in April 1985. EPA distributed an introductory fact sheet to
area residents, businesses, and agencies. The fact sheet provi dedbackground
i nfornati on about the site and an expl anati on of the Superfund process. EPA
al so attended a public neeting organized by the Citizens Agai nst

Contam nation, a local group fromthe area, and conpiled a |ist of property
owners for the entire site

EPA mai |l ed a second fact sheet for the Sand Creek Industrial Superfund Site
in Novenber 1985. This fact sheet provided additional infornmation on

i nvestigation and clean-up activities associated with hazardous waste sites.
During the sane nonth, EPA provided a groundwater contanination briefing at
a second public neeting held by the Citizens Against Contam nation

In January 1986, EPA contacted property owners and Conmerce City officials
to informthemof activities at the Sand Creek Industrial Superfund Site.
In April 1987, EPA surveyed area residents about their water-use habits to
determ ne future outreach efforts.

An Rl report describing the nature and extent of contamination at the Sand
Creek Industrial Superfund Site was released for public review in March
1988. In May 1988, EPA contacted owners for permission to sanple soils on
their property. 1In October 1988, EPA net with Commerce City officials to
brief themand solicit their reaction to clean-up plans for the site.

On three occasions in 1990, EPA held public neetings addressing all of the

Superfund sites in South Adans County, excluding the Rocky Muntain Arsenal

At each neeting, EPA presented its intentions for the Renpval Action at OU6
and encouraged public participation. A public comrent period was held from
Oct ober 9, 1990 to Novenber 9, 1990 for the OU6 EE/ CA, and no comments were
recei ved by EPA.

In the fall of 1991, comunity interviews were conducted to update the site
Conmunity Relations Plan (CRP) originally issued in Decenber 1984. The CRP
outlines comunity concerns, EPA' s strategy for inplenenting theplan, and
establishes information repositories. A list of contacts and interested
parties throughout government and the local comunity are al so provided. The
CRP was rel eased in Decenmber of 1991. 1In addition to neeting directly with
the public, EPA and the CDH have nmet with the Tri-County Heal t h Depart nment
staff, South Adans County Water and Sanitation District, Rocky Muntain
Arsenal personnel, Commerce City/Adanms County officials, Metro Waste Water
officials, and Representative Patricia Schroeder's staff to update them on
OU3/OU6 activities.

On June 3, 1992 a public neeting was held to discuss the R sk Assessnent
prepared for OQU3. EPA issued the Proposed Plan for OQU3/0OU6 to the public on
March 19, 1993. The Proposed Plan as well as the RI, RA and FFS reports
were made avail able to the public through the Adm nistrative Record

mai nt ai ned at the EPA Region VIII Superfund Records Center in Denver and at
the information repository at the Adans County Library. A notice of

avai lability of these docunents and notification of the public nmeeting were
published in The Rocky Muntain News on March 28, 1993 and in the Comrerce



City Express on March 30, 1993.

The public coment period for the OQU3/ QU6 Proposed Plan was open from March
22, 1993 to April 21, 1993. The public nmeeting was held at 5:30 p.m on
March 30, 1993 at the Commerce City Recreation Center. EPA explained the
alternatives and responded to questions. A transcript of the public neeting
has been entered into the Administrative Record. No witten or ora

coments were received.

V. SCOPE AND ROLE OF RESPONSE ACTI ON

Due to the conplex nature of the Sand Creek Industrial Superfund Site, EPA
has divided it into six QUs, or study areas, in order to nore effectively
address specific contam nation problens. The OUs were established based on
the types of contami nants present, the type of nedia affected, and

physi cal characteristics. As discussed above, two OUs (3 and 6) pertain
specifically to the 48th and Holly Landfill. The six operable units at the
Sand Creek Industrial Superfund Site are as foll ows:

Qperable Unit 1: QUL addresses contam nated buil dings, soi

contam nation greater than 1000 parts per mllion (ppm, and VOCs in
the soils. The QOUl area includes approximately 15 acres of the site,
i ncludi ng the Col orado Organic Chem cal plant property, the |and

bet ween Col orado Organic Chem cal and the L.C Corporation, and the
northern portion of the Oriental Refinery site.

Qperable Unit 2: This QU addresses the acid waste disposal pits, just
north of the Col orado Organi c Chem cal property, comonly referred to
as the L.C. Corporation. It is reported that pits |ocated there were
used for disposal of acid waste from various chemi cal manufacturing
activities occurring both off and on site.

Qperable Unit 3: This study area conprises the 48th and Hol |y
Landfill and specifically includes contan nated surface water, ground
wat er, sedinent, soil, and air inits vicinity.

Qperable Unit 4: This study area conprises the entire site-w de
cont am nat ed ground wat er

Qperable Unit 5;: QU5 includes the same area as OUl, but addresses
pesticides and heavy netals in soils to a depth of 5 feet with
contam nation greater than action | evels and |less than or equal to
1000 ppm There are up to approxi mately 14,000 cubic yards of
contam nated soil in OU.

Qperable Unit 6: This QU addresses the gaseous enissions at the 48th
and Holly Landfill.

At the present tine, RODs have been prepared to address renediati onaction

for QUL, O, and OU5 at the Sand Creek Industrial Superfund Site. A ROD

amendnment is currently being devel oped to address fundanmental changes nade
to the selected remedy for QU5, and the RI/FS for QM4 will be conpleted in
the sunmer of 1993.

This ROD addresses the principal potential threats to hunans and the
environnent resulting fromexposure to the 48th and Holly Landfil
(QU3/QUB). As noted above, an anendnent (Septenber 1990) to the QU3

Adm nistrative Order for the RI/FS allowed for the inclusion of gaseous
em ssions fromthe Landfill in OU3 after the OU6 Renpval Action had been
fully inplenented. The OU3 FFS evaluated three alternatives for reducing
exposure to contam nated surface water and landfill gas. G ound water



sedi ment, and soil were assessed, but renedial alternatives were not
considered as a result of evaluation of media of concern and potentia
exposure pat hways addressed under OQU3. Specific objectives of the renedia
action selected for OU3/0OU6 are as follows. Landfill and off-site workers
as well as off-site residents will be protected fromthe landfill contents
and gas by ensuring that: (1) emissions of landfill gas are controlled to
prevent inhalation at |levels that pose an endangernent to human health or
the environnent, (2) accunulation of landfill gas is mninmzed in order to
prevent expl osion hazards, (3) dernal contact with the landfill contents is
prevented, and (4) the use of ground water underlying the Landfill as a
drinki ng water source is prevented.

A groundwat er nmonitoring programw |l be inplemented at the site to assets
changi ng aquifer conditions and to continue evaluating the Landfill's inpact
on groundwater quality. The groundwater nonitoring data will provide

i nfornmati on for conducting periodic site reviews. |In the future, such as
when the renedial action for the Chemical Sales site is complete, if it is
det erm ned from subsequent evaluations that the Landfill is responsible for
unaccept abl e groundwat er contam nation, renedi ati on of the ground water at
the Landfill will be addressed under OU3.

V. SUMVARY COF SI TE CHARACTERI STI CS

The Sand Creek Industrial Superfund Site, including the 48th and Holly
Landfill, is located in an urban environnent that has been extensively

nodi fied by industrial devel opment over the past 50 years. The site lies in
an area of lowrelief within the Sand Creek flood plain, which is part of
the South Platte River system The on-site drainage represents |ess than
one-hal f of one percent of the total drainage to Sand Creek. The only

surface-water feature within the Landfill study area is a 1l-acre wetl and

| ocated i mediately north of the Landfill. The wetland receives water from
a "spring" that discharges froma corrugated netal pipe. This pipe is
connected to finger drains that were installed before landfilling operations
began to divert seeps originating along the escarpnment to the south.

The Landfill is in an area classified as md-latitude sem arid, indicating
an area of high sumrer tenperatures, cold winters, and sparse rainfall. The

average annual precipitation is approxi mately 15 inches.
A.  Surface Geol ogy

Topography in the area rises gently to the south, with el evations ranging
from approxi mately 5,180 feet above nean sea |level (MSL) in the northwestern
corner of the site to approximately 5,250 feet MSL in the southeastern
corner. Interpretation of natural features is conplicated by the extensive
amount of fill that has been brought into the area. Between 2 and 10 feet
of soil capping material currently covers the refuse at the Landfill.

Nat ural drai nage paths al so have been altered by devel opment in much of the
area. Natural surficial deposits consist of Pleistocene and Hol ocene

al luvium eolian sedinents, and loess. Alluvial deposits in the vicinity of
QU3/ QU6 range in thickness fromless than 20 feet to nmore than 100 feet.

The deposits generally consist of interbedded gravel, sand, silt, clay, and
m nor anounts of cobbles and pebbles. In addition, pal eochannels eroded in

t he bedrock may influence the occurrence and novenent of ground water in the
ar ea.

B. Subsurface Geol ogy
The subsurface geology in the vicinity of the Landfill consists of

Quaternary alluvial deposits and Tertiary bedrock. Alluvial deposits
consi st of sand, silt, and clay of the Piney Creek alluvium eolian deposits



of silt and clay, and sand gravel of the Broadway alluvium Cay and grave
sedi nents of the Slocumalluviumare also locally present. Bedrock in the
area is made up of claystone, shale, siltstone, and sandstone of the Denver
formati on. The Denver formation is underlain by the Arapahoe formation,
Laramie formation, and Fox Hills sandstone. Qutcrops of bedrock are not
visible at the Landfill.

C. Hydrogeol ogy

Three discrete aquifers (Aquifers 0, 1, and 2) have been identified within
t he unconsol i dated sedi nent overlying bedrock in the vicinity of the
Landfill. Bore hole logs taken frominvestigations in the vicinity of the
Landfill show that alluvial deposits are conmposed of relatively high
pernmeability sands and gravels interbedded with | ow perneability clayey and
silty materi al

In the southeastern portion of the Landfill, Aquifer 0 is the only alluvia
aquifer present, and it directly overlies bedrock or fine-grained alluvia
sedi ments overlying bedrock. 1In the central part of the Landfill, Aquifer O
exi sts under perched conditions above Aquifer 2. Aquifer 0 is unconfined

t hroughout the Landfill and is underlain by a | ow perneability clayey |ayer
(Aquitard A), which inhibits dowward nmovenent of ground water. Wthin

Aqui fer 0, groundwater flowis generally toward the north to northwest.

Aqui fer 0 receives recharge from upgradi ent of the Landfill anddi scharges to
Aqui fer 2 where the confining unit separating these aquifers pinches out in
the northwest portion of the Landfill. Aquifer O also discharges to the
spring | ocated north of the Landfill via the finger drain system The

direction of groundwater flowin Aquifers 0 and 2 is generally consistent
with the regional flow direction of the alluvial system

Aquifer 1 is present northwest of the Landfill, including the extrene
northwestern portion of the Landfill. Aquifer 1 exists under unconfined
conditions and is separated from Aquifer 2 by a clayey inpernmeable unit
(Aquitard B). G oundwater flow within Aquifer 1 is generally toward the
east. Ground water may discharge fromAquifer 1 to Aquifer 2 in the area
where the confining unit separating these aquifers pinches out, in the
vicinity of the northern boundary of the Landfill.

The third alluvial aquifer (Aquifer 2) is present over the western two-
thirds of the Landfill. Aquifer 2 underlies Aquifer 0 and Aquifer 1 in
areas where present and overlies fine-grained alluvial sedinents overlying
bedrock. Aquifer 2 exists under confined conditions to the west and

nort hwest of the Landfill but is unconfined beneath the Landfill and south
of the site. Groundwater flow within Aquifer 2 is generally toward the
nort h.

D. Nature and Extent of Contam nation
A site-wide RI conpleted in 1988 identified several contam nants in various
operable units. The sources and extent of contam nation were not wel
est abl i shed because of the limted nunber of sanples taken. Therefore,
addi ti onal sanples were collected during the QU3 Rl to verify or better
define contam nation associated with the Landfill. The followi ng nmedia were
assessed for the presence of contamination in the vicinity of the Landfill:
Surficial soil
G ound wat er

U Surface water and sedi nent



Air/landfill gas

Surficial soil sanples collected during previous investigations within OU3
and during the QU3 investigation of sediment within the spring discharge
area indicated that contam nants are not present in these two nedia.
Therefore, the Landfill is not considered a contributor of contam nants to
surficial soil and sedinment.

Several VQOCs, including 1,1,1-TCA; 1,1-DCA; 1,1-DCE; 1,2-DCE (total);
chloroform PCE; and TCE were detected in surface-water sanples collected
fromthe spring discharge area. The VOCs detected in surface water are

essentially the same as those detected upgradi ent of the Landfill in the
Chemical Sales site contaminant plunes in Aquifer 0. Due to the sinilarity
of conmpounds det ected upgradi ent and downgradi ent of the Landfill, and the

origin of the water discharged to the spring, the QU3 Rl concluded that the
nost |ikely source of surface-water contam nation is the contam nated
groundwat er plunes in Aquifer O that resulted from past releases fromthe
Chenmical Sales site.

Groundwat er sanples collected fromAquifers 0, 1, and 2 and water sanpl es
collected fromthe landfill gas-extraction wells had detectable |evels of a
nunber organi c and i norganic constituents. VOCs were the npost w despread of
t he organic constituents detected in groundwater sanples and were detected
at the highest concentrations. Semni-volatile organic conpounds (SVOCs) were
al so detected in these sanples. The distribution and range of
concentrations for the SVOCs were significantly |ower than those observed
for the VQCs.

Maj or sources of groundwater contam nation exist in the vicinity of QU3.
These sources include the Chenmical Sales site, |ocated southeast of the
Landfill, and the Col orado Organi ¢ Chem cal Conpany and Oriental Refinery
sites, |ocated west of the Landfill. Substantial plunes of VOCs within

Aqui fer 0, including PCE, TCE;, 1,1-DCE; 1,1-DCA; cis-1,2-dichloroethene (cis
-1,2-DCE); 1,1,1TCA; vinyl chloride; methylene chloride; and carbon

tetrachl oride emanate fromthe Chenmical Sales site and extend to the north
at least as far as Sand Creek. Concentrations of several VOCs within these
pl umes exceed 10,000 micrograns per liter (g/l) near the source area. These
cont am nat ed groundwater plunes fromthe Chemical Sales site pass beneath
the eastern portion of the Landfill and nay affect groundwater quality
downgr adi ent of QU3/ QUG.

Maj or pl umes of hydrocarbon conmpounds, including benzene, tol uene,

et hyl benzene, xylenes, chlorinated VOCs, and SVOCs are present wthin

Aqui fer 1. These plunes enmanate fromthe Col orado Organic Chem cal Conpany
and/or Oriental Refinery sites (QUl1 and OU5) and extend northeast to Sand
Creek. The contam nant plumes may pass beneath the extrene northwestern

portion of the Landfill and affect groundwater quality downgradi ent of

ouU3/ OUe.

Pestici des and herbicides were generally not detected in ground water in the
vicinity of the Landfill. The inorganic constituents detected in
groundwat er sanples were generally consistent upgradi ent and downgradi ent of
the Landfill. However, a linmted nunber of inorganic constituents appeared

to be slightly elevated in downgradient nonitoring wells relative to the
range of concentrati ons observed in upgradient wells. The inorganic
constituents detected nost frequently at significantly el evated
concentrations include iron and manganese. A few additional inorganics

i ncludi ng antinony, barium cadmum calcium cobalt, nmagnesium nickel
pot assi um sodium and chloride, were detected downgradi ent of the Landfil
at slightly elevated |evels.



Wat er sanples were collected fromselected |andfill gas-extraction wells
during construction of the LFGES to assess the presence of contani nants
within the Landfill. The nost frequently detected organic constituents

i ncl ude ketones, benzene, ethyl benzene, toluene, total xylenes, and severa
chlorinated VOCs. The ketones were detected in the hi ghest concentrati ons,
rangi ng as high as 5600 g/l for 2-butanone. Chlorinated VOCs were detected
| ess frequently and at generally |ower concentrations. The conpounds

detected nost frequently in sanples fromlandfill gas-extraction wells were
generally not detected in nonitoring wells |ocated downgradi ent of the
Landfill. 1Inorganic constituents were detected in sanples fromlandfill gas

-extraction wells at concentrations significantly exceedi ng background
concentrations in Aquifer O.

As discussed in the QU3 R, the chenical data for the various media indicate
that the Landfill is not contributing significantly to organic and i norganic
cont am nati on downgradi ent of the Landfill. Qher source areas in the
vicinity of the Landfill are clearly contributing substantial |evels of
organi ¢ constituents to ground water, both upgradi ent and downgradi ent of
the Landfill. The Chemical Sales site appears to be the source for nobst of
the chlorinated VOCs that are detected in the ground water

The inorganic analytical data indicate that iron and nanganese nmay ori gi nate
in the Landfill. These constituents are elevated in the |andfil
gasextraction well water sanples and are al so observed at el evated |evels
downgr adi ent of the Landfill.

Air sanples were collected fromstack vents associated with | andfil
gas-col l ection systens fornmerly operating at the Landfill. Analytica
results for these sanples showed the presence of several VOCs, including
benzene; chloroform 1,1-DCE; PCE; and vinyl chloride. Most concentrations

were less than 10 ng/n{3]. |In addition, the nethane gas expl osions that
occurred near the Landfill in 1977 indicated that landfill gas is capable of
mgrating fromthe Landfill. The LFGES installed at the Landfill in 1991 as

part of the OU6 Renobval Action is designed to prevent the mgration of
landfill gas fromthe Landfill.

E. Water Diversions

The rights for surface-water diversion from Sand Creek exist at two separate
| ocati ons downstream of the Landfill. The first diversion point is the
proposed Henrylyn Sand Creek Diversion, which is approximately 1.5 mles
downstream of the Sand Creek I ndustrial Superfund Site on the northeast
quarter of Section 12, Township 3 South, Range 68 West (T3S, R68W.
Diversions fromthis location could reach 250 cubic feet per second of water
for direct irrigation and storage in existing and planned reservoirs. The
second diversion point is approximately 2 mles downstream of the Sand Creek
I ndustrial Superfund Site where the Burlington Ditch intersects Sand Creek
A maxi mum of 250 cubic feet per second of water is appropriated for
irrigation and domestic use at this location. According to a representative
of the Burlington Ditch Conpany, water rights along the proposed Henrylyn
Sand Creek Diversion or the existing Burlington Ditch have not been
exercised to date

VI. SUMVARY OF QU3/ QU6 SITE RI SKS

CERCLA nandat es that EPA protect human health and the environnment from
current and potential exposures to hazardous substances at the 48th and
Holly Landfill. Therefore, a Ri sk Assessnent (RA) was prepared for OU3 to
eval uate potential human health and environnental baseline risks associated
with contami nation at the site in the absence of any renedial action. The



QU3 RA suppl enents and updates a previous RA prepared in 1987 for the
Landfill by incorporating data collected during the QU3 RI. The QU3 RA al so
addresses risks posed by baseline conditions present at QU6 prior to

i npl enentati on of the Renpval Action. Two primary types of hazards are
associated with the Landfill: the potential health hazard posed by

contam nation related to the Landfill, and the potential explosive hazard
associ ated with nethane gas generated within the Landfill.

A.  Contam nants of Concern

Ground water in Aquifers 0, 1, and 2, surface water, and air wereidentified
as nedia of concern in the OU3 RI. Soil and sediment were elimnated since
i nvestigations indicated that they were not significantly contam nated.

Anal ytical data collected from 1986 through 1991 for the media of concern
were eval uated according to EPA data validation criteria, a concentration
toxicity screen was performed, and the fate and transport properties of

i ndi vidual chemicals were exam ned in developing a list of chem cals of
concern (COC) for the Landfill. The 23 COCs sel ected include VOCs, SVCOCs,
and netals. These contam nants represent all the carcinogenic chemcals
detected in nedia of concern and the non-carcinogenic chem cals present that
are the nost likely to pose the greatest relative risk to humans and t he
environnent. Chemicals detected in stack vent air sanples and used as

i ndicator chenmicals in the previous RA are also considered as COCs for the
air medium A list of COCs for specific nedia of concern is presented in
Tabl e 1.

B. Exposure Assessnent

Exposur e pathways and receptors were identified based on the QU3 site
conceptual nodel. Potential rel ease nmechani snms associated with the Landfil
i nclude | eaching of chemcals in refuse and their subsequent novenent into
ground water, and volatilization of landfill gas. Although an active LFGES
is currently operating at the Landfill, baseline conditions that were
present before renmedi al neasures were inplenmented were considered in
assessing risk associated with the Landfill. Transport processes at the
Landfill include groundwater flow and wi thdrawal, groundwater discharge to
surface water, and di spersion of VOCs fromthe Landfill.

Exposure pathways that were quantitatively evaluated for the current |and-
use scenario in the OU3 RA are: inhalation of anbient air for |oca

resi dents, nearby workers, nearby nei ghborhoods, and the nearest school; and
dermal exposure to surface water for children potentially wading in

t hespring discharge area. Environnmental receptors (i.e., plants and
wildlife) potentially exposed to COCs in surface water were al so
qualitatively assessed. Under the current |and-use scenari o, no human
receptors are known to be exposed to chemicals at the Landfill via the
donestic use of ground water. The ground water beneath the Landfill is
classified by the State of Colorado as a potential drinking water supply,
and the South Adans County Water and Sanitation District (SACWSD) draws

nmuni ci pal supplies fromthe area north of the Landfill. There is currently
alimted use of ground water for crop irrigation and |ivestock watering in
the area. The SACWSD, irrigation, and livestock watering pathways wll be

assessed as part of the entire Sand Creek I ndustrial Superfund Site under
o4,

Exposure pathways that were quantitatively evaluated for |ocal residents
under the potential future |land-use scenario are: ingestion of groundwater
contam nants in drinking water, inhalation of VOCs from ground water while
showering, dernal exposure to irrigation water derived from ground water
dermal exposure to surface water for children potentially wading in the
spring di scharge area, and inhalation of anbient air from vapors enanating



fromthe Landfill. Risks associated with aquatic life coming into direct
contact with surface water were also quantitatively assessed for the
hypot heti cal future scenario.

Estimated current and potential future risks were based on an average or
nost |ikely exposure concentration (M.E) and a reasonabl e nmaxi mum exposure
concentration

(RVE) using concentrations of COCs in ground water and surface water

Because of |linited nunbers of groundwater sanples for each well |ocation and
the need to conpute exposure point concentrations for each individual well
RVME concentration val ues were established as the nmaxi num detecti on on a per
wel | basis. The ME concentrations were conputed as the arithnmetic nean of
the data collected for each well. For air, maxi num concentrations nodel ed
for the previous RA were used as exposure point concentrations, since the
QU3 RA does not consider operation of the OU LFGES. The exposure point
concentrations for COCs in ground water, surface water, and air are
presented in Table 2.

I ntakes of COCs for each of the exposure scenarios were cal cul at ed
separately by exposure route and then sunmed. The exposure assessnent was
structured to address potentially sensitive subpopul ati ons, including
children. Exposure assunptions used to estimate risk associated with M.E and
RME exposure scenarios are presented in Table 3.

C. Ri sk Characterization

Potential health risks to hunans are expressed in two ways: carcinogenic
(cancer causi ng) and non-carcinogenic. For carcinogens, it is assuned that
there is no safe dose, but that the risk of cancer |essens as the dose
decreases. Cancer potency factors (CPFs) or slope factors are used for
estimating excess |lifetime cancer risks associated with exposure to
potentially carcinogenic chemcals. Excess |ifetime cancer risk is

determ ned by multiplying the intake level by the CPF. These risks are
probabilities and are generally expressed as excess cancer risks. An excess
lifetinme cancer risk indicates the chance, over and above the background
average risk (approximately one in four), that an individual has of
devel opi ng cancer as a result of exposure to a carcinogen over a 70-year
lifetinme under specific exposure conditions. In determning the need for
renmedi al action at Superfund sites, EPA guidance states that the tota

excess cancer risk for all contam nants rmust fall bel ow the range of one
chance in ten thousand (1.0E-04) to one chance in one mllion (1.0E-06).

Non- car ci nogenic risks are cal culated by assunming that there is a dose bel ow
whi ch no adverse health effects will occur. This dose is referred to as the
reference dose (RfFD) and is used to estinmate the hazard quotient (HQ
associated with the potential exposure to non-carci nogens. HQ@ are

determ ned by calculating the ratio of the estimated intake |l evel to the
RfD. A hazard index (H') can be generated by adding the HX for al

chem cals having simlar target organs or critical effects within a nmedi um
or by adding HQ across all the nmedia to which a popul ation nmay reasonably
be exposed. The H provides a useful reference point for evaluating the
potential significance of nultiple contam nant exposures within a single
medi um or across nmedia. An H of 1 is identified in the NCP as a Superfund
site renedi ati on goal

The RME and MLE cancer and non-cancer risk estimates by exposure pathways
for current and potential future |and-use scenarios at the study area are
presented in Table 4.

1. Current Human Heal th Ri sks



Under the assunption that the LFGES is no | onger functioning and nearby

resi dents are exposed to maxi num concentrations of chemicals in air, the

i nhal ation of anbient air is the greatest contributor to carcinogenic risk
for the current |and-use scenario. Total nean RME and M.E cancer risk
estimates for dernmal exposure to surface water and inhalation of vapors from
anbient air are both approxinately 4.0E-05. This total RVE and M.E cancer
risk for the current scenari o does not exceed the highest acceptable risk of
1. OE- 04 but exceeds the point of departure for assessing the need for
renedi al action of 1.0E-06, as defined by the NCP. For the current |and-use
scenario the total H is less than 1 and indicates there are no unacceptabl e
potential adverse noncarci nogenic health effects.

Though ground water in the area is classified as a potential drinking water
supply by the State of Colorado, there is no unacceptable current health-
risk due to ingestion, inhalation, or skin contact with contani nated ground
wat er since water for residential use is provided through treated water from
ei ther the Denver Water Departnent or SACWED. The operation of the LFGES
currently elimnates emssions fromthe Landfill. However, if the LFGES was
not operating, the estinmated cancer risk for inhalation of landfill gas
vapors woul d be approxi mately four people in 100, 000.

2. Future Human Heal th Ri sks

As part of the human health risk assessnent for the potential future |and-
use scenario, the donestic use of ground water was eval uated. Individua
cancer risks and hazard indices were calculated for 31 well locations within
the study area for the hypothetical future groundwater-use scenario.
Estimated risk levels for this scenario indicate that RVE cancer risk
exceeds 1.0E-04 near the sout heast and northwest portions of the Landfill,
and that 1,1-DCE, vinyl chloride, and arsenic are the primary contributors
to the total carcinogenic risk in these areas. These val ues represent risks
posed to humans using alluvial ground water for donmestic purposes. The
total site-wide RVE cancer risk of 3.0E-03 for the potential future |and-use
scenario is greater than the target risk range of 1.0E-06 to 1.0E-04.
Simlarly, the total ME cancer risks for the potential future |and-use
scenario of 4.0E-04 al so exceeds the target risk range. The pathway
contributing the nost to the overall cancer risk for the potential future-
use scenario is the domestic use of ground water. Cancer risk associ ated
with inhalation of gas vapors in the future could be as high as 2.0E-06 risk
for children and 9.0E-07 risk for adults assum ng conti nuous exposure to
maxi mum chemi cal concentrations.

For non-carci nogenic contaninants, the potential future |and-use scenario
exhibits total H's in excess of 1 (see Table 4). These elevated H's are
associ ated with the hypothetical donestic use of ground water and are
attributed to the individual exceedances of HQ for PCE (critical effect:
liver), antinmony (critical effect: blood), nanganese (critical effects:
the central nervous and respiratory systens), fluoride (critical effect:
tooth enanel), and nickel (critical effect: body weight).

In summary, the risk analysis indicates that the greatest contributing
pathway to the total cancer risk for a potential residential future |anduse
scenario woul d be the donestic use of ground water. Potential cancer risks
for this pathway range fromone person in one thousand to one person in one
hundred at OQU3/ OQU6. The risk (above background) of contracting cancer from
ground water in the vicinity of the site is currently estimated to be

hi ghest sout heast and northwest of the Landfill. The risk calculations also
indicate that there is a potential for adverse health effects resulting from
exposure to non-carci nogeni ¢ contam nants through groundwater ingestion

3. Risk Associated with Methane Gas



Met hane, the conponent of landfill gas that presents the greatest explosion
risk, is conbustible when present in air at concentrations between 5 percent
and 15 percent. Potential explosive risks were virtually elimnated with
the installation of the LFGES during the spring of 1991. However, if the

LFGES were to nmal function, fail, or cease operating outside of the nornal
course of O&M activities, then explosive conditions could occur at the
Landfill. It is not possible to quantitatively predict health risks that

could be associated with failure of the system
4. Environmental Risk

The potential hazards to environnental receptors were qualitatively
evaluated in the OU3 RA. Terrestrial and aquatic habitats present at the
Landfill were described and individual species known to occur in the
vicinity were identified. No federally threatened or endangered plant or
ani mal species are known to be present at the Landfill.

Exposure of terrestrial receptors to COCs in ground water is considered
renote because ground water is not accessible except at the point of

di scharge into the marsh. Exposure point concentrati ons and maxi num
concentrations of COCs in surface water collected at the marsh were conpared
to federal anmbient water quality criteria (AWQC) and state water quality
standards for protection of aquatic life. Maximum surface water
concentrations were |ower than AWQC and state standards for all COCs having
an established standard. Based on the expected chem cal fate, inconplete
exposure pat hways, |ow chem cal concentrations, and conparison of COC
concentrations in surface water to aquatic life protection criteria,
environnental inpacts associated with the Landfill are expected to be

m ni mal .

In conclusion, the QU3 RA indicates that actual or threatened rel eases of
hazar dous substances fromthis Landfill, if not addressed by inplenenting
the response action selected in this ROD, may present an inm nent and
substanti al endangernment to public health, welfare, or the environnent.

VI1. DESCRI PTI ON OF ALTERNATI VES
A. Renedial Actions Al ready |Inplenented
Renedi al actions that have al ready been inplenented at the Landfill under

the QU6 Renoval Action include soil cover inprovenents, installation and
operation of the LFGES, and construction of a perinmeter fence and warning

signs. In 1992, a soil cover systeminprovenent programwas initiated to
address erosion, poor drainage, and | ack of vegetative cover. Approxi mately
62, 000 cubicyards of fill was placed in designated areas of the Landfill to

provide a m ni mum cover depth of 2 feet. The soil cover was graded to
i mprove runoff characteristics and revegetated to pronpte evapotranspiration
and control erosion.

An active gas extraction systemwas installed in 1991 to control the
accunul ation of landfill gas and elininate odors and toxic gas em ssions.
The LFGES consists of a series of 75 gas extraction wells interconnected by
over 15,700 feet of piping. Two centrifugal blowers alternately operate to
i nduce the flow of gases fromthe gas extraction wells. The extracted gas
is conveyed to a 50-foot high enclosed flare systemfor treatnent before
rel ease to the atnosphere. Condensate generated by the gas extraction
systemis collected in 4 sunps and conveyed to a 10,000 gall on storage tank
The condensate is discharged fromthe storage tank to a sanitary sewer for
treatment in a publicly owned treatnent works (POTW operated by the City
and County of Denver. Twenty-two gas nonitoring probes (in addition to the 6



previously existing probes) were installed around the perineter of the
Landfill to nmonitor the performance of the LFGES. These probes are sanpl ed
nonthly to nonitor nethane concentrations and gas pressure. The systemis
operated so that the concentrati on of nethane within the probes does not
exceed 5% by vol une.

In an effort to limt human access to the Landfill, a 3-strand, snooth wre
fence was erected around the perinmeter of the Landfill in 1991. Signs are
posted on the fence to warn agai nst trespassing and hazardous conditi ons.

In addition, EPA has issued an Access Order to Col orado Paint Conpany (CPC),
whi ch allows EPA, LI, and BNR to control the activities that can be
conducted on the Landfill for a period of up to 25 years in order to protect
the integrity of the response action. EPA has entered into an access
agreenment with the Col orado and Eastern Railroad Conpany (CERC) which all ows
EPA and aut horized representatives to conduct and maintain response actions
on the CERC property. As discussed previously, EPA has also issued a
Unilateral Order for QU6 that provides for inplenmenting, operating, and

mai nt ai ni ng the LFGES.

B. Alternatives Devel oped for the Landfil

The detail ed anal yses of renedial alternatives, presented in the Focused
Feasibility Study (FFS) for QOU3, resulted in the devel opment of three
alternatives for site remediation. These alternatives are summari zed bel ow

1. Alternative 1: No Action

The Superfund programrequires that the "No-Action" alternative be
considered at every site. Under this alternative, EPA would take no action
to control the source of contam nation. However, groundwater nonitoring and
a site review would be conducted at |east every five years.

Under this alternative, the operation of the LFGES woul d be di sconti nued.
The landfill soil cover systemand existing institutional controls would not
be mai ntai ned, and the perineter fence would not be repaired or maintained.
Alternative 1 would therefore not provide for any additional renediation of
affected nedia within OU3/OQU6. Ceasing operation of the LFGES would |ikely
result in an accurmul ation of landfill gas beneath the Landfill. Erosion
woul d degrade the integrity of the landfill soil cover system Natural fate
processes, including degradation and attenuati on, would continue to reduce
contam nant concentrations in ground water over time. A groundwater

noni toring program woul d be inplenented, and periodic site reviews would

al so be conduct ed.

2. Aternative 2. No Further Action

The maj or conmponents of this alternative are: continued operation and

mai nt enance of the LFGES, continued naintenance of the landfill soil cover
system continuation of existing institutional controls, continued

mai nt enance of the perineter fence and warning signs, inplenmentation of a

groundwat er and landfill gas nmonitoring program and periodic site reviews.

Under this alternative, the LFGES woul d continue to extract and treat
landfill gas and mai nt enance woul d be perforned as necessary. A landfil
gas nonitoring programwoul d be used to assess the operational perfornance
of the LFGCES.

The landfill soil cover systemwould be naintai ned. Revegetation and soi
cover mai ntenance woul d be perforned as necessary to maintain |andfil

appear ance, pronote evapotranspiration, control runon and runoff, prevent
excessi ve erosion of soil cover, and provide a barrier to direct contact



with landfill contents.

Alternative 2 would include continued mai ntenance of the OU6 Administrative
Order, QU6 Access Order, and the CERC access agreenment. The perineter fence
and warni ng signs would be maintained in order to control access to the
Landfill. Repairs would be nade as necessary to the fence, and signs would
be replaced if damaged or stolen to prevent trespassing.

Nat ural fate processes, including degradation and attenuation, would
continue to reduce contam nant concentrations with time in ground water. A
groundwat er and landfill gas nonitoring programwoul d be inplenented and
periodic site reviews would al so be conduct ed.

3. Alternative 3: Engineering and Institutional Controls

Under Alternative 3, a conbination of institutional and engineering controls
woul d be inplemented in the vicinity of the Landfill to limt exposure to

af fected nedia. The nmmjor conponents of Alternative 3 are: continued
operation and mai ntenance of the LFGES and conti nued mai nt enance of the soi
cover system with inprovenents to both as required during the normal course
of operation and nmai ntenance (O&\W) activities; continued maintenance of the
peri meter fence and warni ng signs; continuation of existing institutiona
controls; inmplenentation of additional institutional controls, as necessary;
i npl enentati on of a groundwater and |andfill gas nonitoring program and
periodic site reviews. |f warranted, renedial action will be taken at
QU3/0U6 if new infornati on obtained fromthe groundwater nonitoring program
i ndicates that the Landfill contributes unacceptable |evels of contani nation
to the ground water.

The Adm nistrative Order for the OU6 LFCGES, the Col orado Pai nt Conpany (CPC)
Access Order, and the CERC access agreenent already preclude certain
activities at the site that would be inconsistent with or interfere with the
response actions for QU6. Current zoning prohibits residential devel opment
on nost of the Landfill (i.e., the CPC and BNR portions of the site).
Additional institutional controls nay be utilized as necessary in
Alternative 3 to supplement the controls that are already in place to ensure
that the response action renains effective. Furthernore, EPA would have
continui ng oversight authority over response actions at the Landfill. EPA
approval may be required for activities at the site beyond conti nued O&M of
the LFGES, the soil cover system and fencing/warning signs to the extent
that such activities would interfere with or be inconsistent with the
response action. The primary purposes of the institutional controls would
be: (1) to protect the integrity of the soil cover systemin order to
prevent dermal or direct contact with the landfill contents, (2) to prevent
the use of ground water underlying the Landfill as a drinking water source,
and (3) to protect the LFGES.

VI1l. SUVWMARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

In this section, alternatives devel oped for OU3/ QU6 of the Sand Creek

I ndustrial Superfund Site are eval uated and conpared to each other using the
nine evaluation criteria required by the National Q| and Hazardous

Subst ances Pol | ution Contingency Plan (NCP) to identify the alternative that
provi des the best bal ance anong the criteria. The relative perfornmance of
the alternatives is sunmarized by highlighting the key differences anong the
alternatives in relation to the following criteria

1. Overall Protection of Hunman Health and the Environment

2. Compliance with Applicable, or Relevant and Appropriate Requirenents
(ARARs) 3. Long-Term Effectiveness and Performance 4. Reduction of
Toxicity, Mobility, or Volune Through Treatnent 5. Short-Term Effectiveness



6. Inplenentability 7. Cost 8. State Acceptance 9. Conmmunity Acceptance
A. Criterion 1: Overall Protection of Hunan Health and the Environnent

This criterion is categorized as a threshold criterion (i.e., alternatives
nmust pass this criterion to remain in the evaluation). This criterion
assesses the protection afforded by each alternative, considering the

magni tude of the residual risk remaining at the site after the response

obj ectives have been net. Protectiveness is determ ned by eval uati ng how
site risks fromeach exposure route are elimnated, reduced, or controlled
by the specific alternative. The evaluation also takes into account short-
termor cross-nedia inmpacts that result frominplenentation of the
alternative renedial activity.

Overall protection of human health and the environment woul d be provided by
Alternatives 2 and 3. Alternative 1, the No-Action alternative, would not
provi de adequate protection of human health and the environment, because (1)
ceasi ng operation of the LFGES would increase the likelihood of explosion
and increase the potential for inhalation of landfill gas and (2)

di sconti nui ng mai ntenance of the soil cover system and the perinmeter fence
wi th warning signs would i ncrease the potential for direct contact with
landfill contents. Alternative 3 would provide even greater overal
protection of human health and the environnment than the current sufficient
protection afforded by Alternative 2 because the inplenentation of
additional institutional controls, as necessary, within OU3 would further
reduce the risks associated with (1) potential future use of ground water
and (2) potential for direct contact with landfill contents. In addition

Al ternative 3 includes a provision for making i nprovenents to the LFGES and
soi|l cover system as required, to ensure adequate protection of human

heal th and the environment.

B. Criterion 2: Conpliance with ARARs

This criterion is also a threshold criterion in that all alternatives nust
attain ARARs to be considered as site remedies or, if ARARs are not attained
a justifiable ARARs wai ver nust be obtained. Section 121(d) of the

Super fund Amendnents and Reaut horization Act (SARA) nandates that for al
renmedi al actions conducted under CERCLA, cleanup activities nust be
conducted in a nanner that conplies with ARARs. The NCP and SARA have
defined both applicable requirements and rel evant and appropriate

requi rements as foll ows:

Applicable requirenents are those federal and state requirenments that
woul d be legally applicable, either directly, or as incorporated by a
federally authorized state program

Rel evant and appropriate requirenments are those federal and state
requirenents that, while not legally "applicable," are designed to
apply to problens sufficiently simlar to those encountered at CERCLA
sites that their application is appropriate. Requirements nay be

rel evant and appropriate if they would otherwi se be "applicable,"”
except for jurisdictional restrictions associated with the

requi renent.

Q her requirenents to be considered are federal and state

non-regul atory requirenments, such as guidance docunents or criteria.
Advi sori es or guidance docunents do not have the status of potentia
ARARs. However, where there are no specific ARARs for a chem cal or
situation, or where such ARARs are not sufficient to beprotective,

gui dance or advisories should be identified and used to ensure that a
renedy is protective



Federal and state ARARs whi ch nust be considered include those that are:
chem cal -specific, location-specific, and action-specific. Chenical-specific
ARARs govern the extent of site cleanup in terns of actual cleanup |evels.
For exanple, Colorado Interim Organic Pollutant Standards (ClOPS) for stream
segnents classified for aquatic |ife and/or water supply are chem cal -
specific ARARs for the site. Location-specific ARARs govern natural site
features such as wetlands, floodplains, and man-nade features such as
archeol ogi cal and historic areas. Action-specific ARARs are technol ogy or
activitybased requirenents that set restrictions on particular kinds of
action at CERCLA sites.

Alternatives 1, 2, and 3 would conply with ARARs. Since no renedial action
woul d be inplemented under the No-Action alternative, there are no action-
specific ARARs for Alternative 1. Analyses of sanples collected in the
spring discharge area during the QU3 Rl indicate that the ClI OPS are not
exceeded. The investigation of OU3 also revealed that there are no listed
archeol ogi cal or historic properties, or endangered or threatened species
present at the Landfill. 1In addition, it is not expected that the renedi a
activities associated with OU3/0OU6 woul d adversely inpact any wetlands at or
near the Landfill.

The next five criteria are designated as balancing criteria. These criteria
are used to neasure the positive and negative aspects of performance,
i npl enentability, and cost for each alternative.

C. Criterion 3: Long-Term Effectiveness and Per manence

The focus of this evaluation is to deternmine the effectiveness of each
alternative with respect to the risk posed by treatnent of residuals and/or
untreated wastes after the cleanup criteria have been achieve. Severa
conponents were addressed in nmeking the determnations, including:

Magni t ude of residual risk fromthe alternative

Li kel i hood that the alternative will neet process efficiencies and
perfornmance specifications.

Adequacy and reliability of |ong-term managenment controls providing
continued protection fromresiduals.

Associated risks in the event the technol ogy or permanent facilities
nust be repl aced.

Conparison of alternatives with respect to |long-termeffectiveness and
per manence i ndi cates that Alternative 3 would provide the nost effective and
per manent renedial solution for QU3/OQU6. Alternative 1 would not reduce the

residual risk at the Landfill since it does not include provisions to
mai ntai n existing controls that woul d manage untreated naterials at the
Landfill. Under Alternative 1, hypothetical risks would likely increase

after ceasing operation of the LFGES and di sconti nui ng nmai nt enance of the
soi|l cover system Alternative 3 is nore effective and pernanent than
Alternative 2. Alternative 3 includes additional institutional controls, as
necessary, and provisions for inprovenents to the LFGES and the soil cover
system as required. Therefore, Alternative 3 provides nore reliable
controls for future nanagenent of untreated materials at the Landfill than
Al ternative 2.

D. Criterion 4: Reduction of Toxicity, Mbility, or Volume Through
Tr eat ment



This criterion evaluates the ability of the alternatives to significantly
achi eve reduction of the toxicity, nobility, or volume of the contani nants
or wastes at the site, through treatnent. The criterion is a principa
statutory requirenent of CERCLA. This analysis evaluates the quantity of
contam nants treated and destroyed, the degree of expected reduction in
toxicity, nmobility, or volune neasured as a percentage of reduction, the
degree to which the treatnent will be irreversible, the type and quantity of
resi dual s produced, and the manner in which the principal threat will be
addressed through treatnment. The ri sk posed by residuals will be considered
in determ ning the adequacy of reduced toxicity and nobility achi eved by
each alternative

Alternatives 2 and 3 would reduce the toxicity, mobility, or volune of
landfill gas through extraction and treatnent while landfill gas COC
concentrations, nmobility, and volune would likely increase under Alternative
1. Maintenance of the soil cover systemwould continue to reduce the
nobility of landfill contents under Alternatives 2 and 3. The provision in
Alternative 3 for nodifications of the LFGES and the soil cover system as
required, ensures that reductions in toxicity, nobility and vol ume of
landfill gas and reduction in the nobility of landfill contents would be
mai ntai ned in the event of changing conditions at the Landfill. However,
under present conditions, Alternatives 2 and 3 are essentially equival ent
with respect to reducing toxicity, mobility, or vol une.

Under Alternatives 2 and 3, the toxicity of landfill gas would be
significantly reduced by the flare system which incinerates the extracted
gas. The nobility of landfill gas would be controlled through capture and

extraction by the LFGES. Review of 1992 gas nonitoring probe data indicates
that the nobility of nmethane has been substantially reduced since operation
of the LFGES began. The volune of landfill gas woul d be reduced through
extraction and treatnent by the LFGES. Currently, approxi mately 700, 000
cubic feet of landfill gas per day are collected and treated by LFGES.

The nobility of the landfill contents would be reduced through continued

mai nt enance of the soil cover systemand would thereby mnimze the
potential for direct contact with landfill contents. The soil cover system
prevents transport of refuse by aninmals as well as by wind and erosion
Thesoi | cover system does not contribute to a reduction in the toxicity or
vol une of the landfill contents. However, the toxicity of the |andfil
contents may be reduced by natural biodegradation

Al ternatives 2 and 3 would not provide a reduction in the toxicity,
nobility, or volume of contam nated ground water beyond those processes
occurring naturally. Reductions in toxicity as a result of natura
attenuati on and bi odegradati on processes nay occur in ground water

Vol atilization of organic compounds may result in a mnor reduction in
vol une.

Alternative 1 would not reduce the toxicity, nmobility, or volunme of |andfil
gas, ground water, or landfill contents beyond what woul d occur through
nat ural degradati on and attenuati on processes.

E. Criterion 5: Short-Term Effectiveness

The short-termeffectiveness of each alternative was assessed based on the
ri sk associated with the inplenmentation of the renedial action to the
conmuni ty, workers, and environment and the tine required to achi eve the
response objectives. Measures to nitigate rel eases and provide protection
are central to this determnation

The eval uation of the alternatives indicate that all three are essentially



equi valent with respect to short-term adverse environmental inmpacts and
protection of the community and workers. Wth the exception of the
groundwat er nonitoring programand additional institutional controls, as
necessary, all remedial actions associated with Alternatives 2 and 3 have

al ready been inplemented. Alternative 3 may involve future inprovenents to
the LFGES and soil cover system but adverse short-terminpacts should be

m ni m zed through standard engi neering controls and adherence to standard
health and safety practices. Because no renedial actions are proposed under
Alternative 1, no potential short-term exposure to the comunity,

constructi onworkers, or additional inpacts to the environnent woul d occur as
aresult of inplenenting a renedial action

F. Criterion 6: Inplenentability

This criterion analyzes technical feasibility, adm nistrative feasibility,
and the availability of services and materials. Technical feasibility
assesses the difficulty of construction or operation of a particular
alternative and unknowns associated with process technol ogies. The
reliability of the technol ogi es based on the |ikelihood of technica
problens that would lead to project delays is critical in this

determ nation. The ability to nonitor the effectiveness of the alternative
is al so considered.

Admi nistrative feasibility assesses the ease or difficulty of obtaining
permts or rights-of-way for construction. Availability of services and
materials evaluates the need for off-site treatnent, storage, or disposa
services, and the availability of such services. Necessary equiprent,

speci alists, and additional resources are also evaluated in deternmining the
ease by which these needs could fulfilled.

Each of the alternatives evaluated would be technically feasible. No
addi ti onal construction, nmaintenance, or operations beyond those already

exi sting would be required under any of the alternatives with the exception
of Alternative 3, which may require inprovenents to existing systems. These
i mprovenents are expected to be readily inplenmentable because no

i mpl enentation difficulties were experienced during the installation of the
LFGES and i nprovenent of the soil cover system The groundwater nonitoring
programincluded in Alternatives 1, 2, and 3 is technically inplenentable
because existing groundwater nonitoring wells would be utilized to

acconplish the proposed nonitoring. The offsite nonitoring of landfill gas
included in Alternatives 2 and 3 is also technically inplenmentable since
exi sting nonitoring probes would be used. It is unlikely that the

regul atory agencies or the public would accept shutdown of the LFGES as
proposed under Alternative 1. Alternative 2 would be adnministratively
feasible. Institutional controls, as necessary, in Alternative 3 would
require additional legal effort to be inplenmented and woul d be dependent in
certain instances on cooperation of property owners and nunicipalities or
ot her governnental entities, and satisfaction of |egal requirenents.
Alternative 2 would likely be the easiest to inplenent with respect to

adm nistrative feasibility because no additional actions would be required.

G Criterion 7: Cost

Al ternatives are evaluated for cost in terns of both capital costs and | ong-
term O&M costs necessary to ensure continued effectiveness of the
alternatives. Capital costs include the sumof the direct capital costs
(rmaterials, equiprment, |abor, |and purchases) and indirect capital costs
(engi neering, licenses, or permts). Long-term Q&M costs include |abor
materials, energy, equipnment replacenent, disposal, and sanpling necessary
to inplenment the alternative. The objective of the cost analysis is to
elimnate those alternatives that (1) do not provide nmeasurably greater



protection of human health and the environnment, and (2) include costs that
are substantially greater than those of other alternatives.

The present worth analysis is used to eval uate expenditures that would occur
during different time periods. By discounting all costs to a comopn base
year (i.e., 1992), the costs could be conpared on the basis of a single
figure for each alternative. Total present worth costs were cal cul ated by
nmul tiplying the capital and O&M cost incurred during each year by the
present worth factor. An interest rate of 5% and a project duration of 30
years was used in accordance wi th EPA gui dance.

The total present worth costs are identical ($7,283,000) forAlternatives 2
and 3 since the additional expenditures required for Alternative 3 (i.e.
additional institutional controls and required i nprovenents to the LFGES and
soi |l cover system as necessary) cannot be estimated. A total present worth
cost of $4,316,000 is estimated for Alternative 1. Operation and

mai nt enance costs incurred to date were included for Alternative 1, but
future &M for the LFCGES and soil cover system were excluded since this
alternative proposed discontinuation of these systens. Total annual O&M
costs for Alternative 1 include only the inplenentation of a groundwater

noni toring programand periodic site reviews and are estinated at $47, 000.
For both Alternatives 2 and 3, total estimated capital costs and annual O&M
costs are $3,170,000 and $240, 000, respectively. However, capital costs for
Alternative 3 are likely to be somewhat higher than indicated due to costs
associated with additional institutional controls, if necessary.

H Criterion 8. State Acceptance

This nmodi fying criterion evaluates technical and adm nistrative issues that
may be raised by the State. EPA has involved CDH throughout the RI/FS and
renedy sel ection process. The State of Colorado concurs with EPA' s sel ected
alternative, as presented in Section I X

I. Criterion 9: Comunity Acceptance

This nodi fying criterion eval uates questions and conments on the Proposed
Pl an received from nenbers of the community. It appears that the conmunity
supports EPA's selected remedy, as presented in Section I X. No conments on
t he Proposed Plan were received by EPA during the public comrent period.
Therefore, preparation of a Responsiveness Summary for this ROD was not
necessary.

I X. SELECTED REMEDY

Based on consideration of the requirements of CERCLA and the detail ed

anal ysis of alternatives, EPA with the concurrence of the State of

Col or adohas determ ned that Alternative 3, Engineering and Institutiona
Controls, is the nost appropriate renedy for OU3/ QU6 of the Sand Creek

I ndustrial Superfund Site. This renedy includes extraction and treatnent of
landfill gas; mmintenance of the soil cover systemand LFGES with

i mprovenents, as required; nmintenance of the perineter fence and warning
signs; inplementation of additional institutional controls, as necessary;

i npl enentation of a nonitoring programand site reviews; and additiona
renmedi al action, as necessary, if nonitoring indicates that the Landfil
contributes to unacceptabl e contanination of ground water. The PRPs will be
responsi bl e for mai ntenance of each conponent of the renedy.

The detailed analysis of alternatives shows that for overall protection of
human health and the environnent; effectiveness; and reduction of toxicity,
nobility or volume, the selected alternative is superior to Alternatives 1
and 2. The selected remedy and Alternative 2 are essentially equivalent in



ternms of technical and adm nistrative feasibility, although cooperation of

| andowners or governnental entities nmay be necessary for inplenentation of
certain additional institutional controls under the selected alternative.
Costs for the selected renedy and Alternative 2 are also sinilar, however,
there may be additional costs for the selected alternative due to costs
associated with additional institutional control inmplenentation, if
necessary, and any inprovenents required to the LFGES and soil cover system
during the normal course of O&M activities.

The sel ected renedy i ncorporates renoval, treatnment, and contai nment
technol ogi es. The principal conponents of the selected alternative are
descri bed below in greater detail. Capital and annual O&M costs for these
conponents are presented in Table 5.

Landfill Gas-Extraction System The LFGES was installed within the
boundari es of the Landfill during the spring of 1991 as part of the QU6
landfill gas Renoval Action. The LFGES has the follow ng primary
conponents: seventy-five landfill gas-extraction wells; gas collection

pi pi ng, consisting of a main header and 13 subheaders; four condensate
sunps, piping, and a knockout pot; a 10,000-gallon condensate storage tank
two gas-extraction bl owers and ancillary equi pment; an encl osed gas flare
system and a bl ower building; and 22 gas nonitoring probes. Condensate
collected in the storage tank is discharged via a sanitary sewer to the
Denver Metro Central Treatnent Plant. The LFGES is designed to capture as
much of the landfill gas within the Landfill as possible and minimze its
vertical and lateral mgration via the extraction wells and gas collection
pi ping. The enclosed flare system destroys odors and toxic conponents of
the landfill gas. The gas nonitoring probe network nmonitors the LFCGES
performance. Based on results fromthe gas nonitoring probes and extraction
wel I s sanpl ed weekly and eval uated quarterly, the LFGES is adequately
capturing nmethane and mitigating off-site gas mgration. The preferred
alternative provides for inprovenments or upgrades to the LFGES, as required.

Soil Cover System Site inprovenments were undertaken at the Landfill during
the spring of 1992 to enhance the integrity of the soil cover system and

i nprove general erosion control and site appearance. The site inprovenents
were al so expected to i mprove Q&M of the LFGES by reducing infiltration of

anbient air into the Landfill. The site inprovenents consisted of: (1) the
pl acenent, grading, and conpaction of approximately 62,000 cubic yards of
fill material; (2) the placenment of fill in |ow eroded areas and the

construction of terraces and straw bale dikes to control surface-water
runof f; and (3) the revegetation of approximtely 30 acres and i nterseedi ng
of 8 acres of the Landfill. Under the preferred alternative, the soil cover
systemw || be maintained (i.e., nmowi ng the grass and spot reseedi ng as
necessary) and inproved asconditions at the Landfill warrant. The need for
addi ti onal inprovenents to the soil cover systemw || be based on visua

i ndi cations, such as surface erosion or a | ack of vegetation

Fencing: The Landfill is currently fenced with a 3-strand snoboth wire fence
that was installed in August 1991. Warning signs are posted around the
entire perimeter of the fence. Miintaining the wooden fence posts,
repairing broken strands of wire, and repl acing warning signs as required
will ensure that the fence will continue to be an effective deterrent to
public access to the Landfill.

Institutional Controls: The purposes of the institutional controls
conponent of the selected alternative are (1) to protect the integrity of
the soil cover systemto prevent dernmal or direct contact with the |andfil
contents, and (2) to prevent the use of ground water underlying the Landfil
as a drinking water source, and (3) to protect the LFGES operating at the
Landfill. These objectives are already achieved in part through EPA



oversi ght of the response action; state restrictions on permtting and
constructing water wells in areas of known contam nation; and nai ntenance of
the existing controls under the QU6 Order, the CPC Access Order, and the
Consent for Access on CERC property. Additional institutional controls that
may be i nplenmented as necessary include further EPA Orders issued pursuant
to CERCLA 106, judicial Consent Decrees under CERCLA 122, zoning and
subdi vi si on regul ations, building permts, recording requirements, state
statutes, and |ocal ordinances. Institutional controls currently in place
at OU3/ QU6 as well as avail able and potential supplenental institutiona
controls are sunmarized in Appendix A

QU3 Monitoring Program The QU3 nobnitoring program consists of groundwater
and landfill gas nonitoring conponents. Under the preferredalternative,
both conponents will be inplemented or continued. The duration of the QU3
nonitoring programw || be established in a Unilateral Oder. The
groundwat er nonitoring conponent is designed to assess changi ng conditions
in Aquifers 0 and 2, and to continue evaluation of the Landfill's inpact on
groundwater quality. Key elenents of the nonitoring programincl ude:

annual sanpling of 3 existing upgradient wells, annual sanpling of 6

exi sting downgradi ent wells, annual sanpling of one |ocation at the spring
di scharge area, and proposed target anal ytes based on the results of the QU3
RI .

The landfill gas nonitoring conponent was inplemented with the startup of
the LFGES in the spring of 1991. The perinmeter network of 22 gas nonitoring
probes will continue to be nonitored to evaluate the performance of the
LFGES. In addition, six gas nonitoring probes existing on the northwest
perimeter of the landfill prior to the QU Renpval Action will also continue
to be nonitored to provide additional infornation regarding system
performance and the migration of landfill gas. The LFGES is operated so
that the concentration of methane within the nonitoring probes does not
Cexceed 5% by vol une

Data from both components of the OU3 nonitoring programw || support

assessment of landfill conditions and LFGES performance as well as the need
for inmprovenents as provided for under the selected remedy. In addition
the data will be used to assess the site and ongoing activities during the
periodic site review. In the future, if it is determ ned that the Landfil
is responsi ble for unacceptabl e groundwat er contam nation, the renediation
of ground water at the Landfill will be addressed under QOU3.

X. STATUTCORY DETERM NATI ONS

EPA's primary responsibility at Superfund sites is to undertake renedi a
actions that achi eve adequate protection of hunman health and the
environnent. In addition, Section 121 of CERCLA establishes several other
statutoryrequirenents and preferences. These specify that when conplete,
the selected renedial action for a site nust conply with applicable or

rel evant and appropriate environnmental standards established under federa
and state environnental |laws unless a statutory waiver is justified. The
sel ected renedy nust also be cost effective and utilize permanent sol utions
and alternative treatnent technol ogi es or resource recovery technol ogies to
t he maxi mum extent practicable. Finally, the statute includes a preference
for renedies that enploy treatnents that permanently and significantly
reduce the volune, toxicity, or nobility of hazardous wastes as their
principal elenent. The follow ng discussion addresses how the sel ected
renmedy neets these statutory requirenents.

A. Protection of Human Heal th and the Environnment

EPA' s CGui dance for Conducting Renedial Investigations and Feasibility



St udi es Under CERCLA (1988) indicates that protectiveness may be achi eved by

reduci ng exposure through actions such as containnent, liniting access, or
providing an alternate water supply. The renedial actions described for the
sel ected renedy will permanently address the principal threats to human

heal th and the environnment for OU3/0OU6 t hrough treatnent to reduce the
toxicity, nmobility, and volune of landfill gas and contai nnent of |andfil

contents. Concentrations of contaninants of concern in the spring discharge
area do not exceed prelimnary renediati on goals, so renedial action

obj ectives for aquatic |ife have been achieved. The risks associated with
potential future activities at the Landfill will be addressed by the

i npl enentati on of additional institutional controls, if necessary.

Though CERCLA favors active renediation, institutional controls may be
i npl enent ed under CERCLA in appropriate circunstances. As provided by the
Preanmbl e to the NCP (55 Federal Register 8666, 8706 [March 8, 1990]):

Exanpl es of institutional controls, which generally limt hunan activities
at or near facilities where hazardous substances, pollutants, or

contam nants exist or will remain onsite, include |and and resource use and
deed restrictions, well drilling prohibitions, building pernits, and wel
use advi sories and deed notices. EPA believes ...that institutiona

controls have a valid role in remediation and are all owed under CERCLA
(e.g., Section 121(d)(2)(B)(ii) appears to contenplate such controls).
Institutional controls are a necessary suppl enent when sone waste is left in
place, as it is in npbst response actions. Also, in sone instances where the
bal anci ng of tradeoffs anpbng alternatives during selection of renmedy process
i ndi cates no practicable way to actively renmediate a site, institutiona
controls such as deed restrictions or well-drilling prohibitions are the
only nmeans available to provide protection of human health.

Institutional controls are particularly suited for application at mnunicipa
landfills. For exanple, as provided in EPA's Conducti ng Renedia

I nvestigation/Feasibility Studies for CERCLA Municipal Landfill Sites
(1991):

For municipal landfill sites, the major purpose of deed restrictions is to
protect the integrity of the cap. The restrictive covenant should limt
subsurface devel opnment (excavation), excessive vehicular traffic (including
of f-road vehicles), and groundwater use. Additional deed restrictions may
be required for effective inplenentation of other technol ogies. The

perm ssible uses/limtations for the specific landfill property should be
identified based on the risk the site poses and the renedial actions likely
to be inpl enented.

B. Conpliance with ARARs

Al federal and state ARARs will be met by the selected renedy. Federal and
state ARARs which nust be considered include those that are: chenical-
specific, location-specific, and action-specific. Potential ARARs
identifiedfor OU3/ QU6 are provided bel ow.

Chemi cal - Speci fi ¢ ARARs:

Col orado InterimOrganic Pollutant Standards (Cl OPS) for Stream
Segnents C assified for Aquatic Life.
Sanpling data from QU3 indicates that none of these
standards are exceeded. Therefore, the selected
alternative conplies with this potential ARAR
Locati on- Speci fi c ARARs:
Archeol ogi cal and Historic Preservation Act, 16 USC S
469;40 CFR S  6.301(c).



The investigations of QU3 have not reveal ed any data that
woul d trigger the effect of the Act or its regulations. The
sel ected renedy will conply with this potential ARAR
Nati onal Historic Preservation Act (NHPA), 16 USC S
470; 40 CFR' S 6.301(b); 36 CFR Part 800.

St udi es of QU3 have not reveal ed any historic properties
that would trigger the effect of this Act or its
regul ations. The selected alternative will conply with
this potential ARAR
Col orado Register of Historic Places, Colo. Rev. Stat.

S 24-80.1.101, et seq., 8 CCR 1504-5.

St udi es of QU3 have not reveal ed any historic properties
that would trigger the effect of this Act or its
regul ations. The selected alternative will conply with
this potential ARAR
Endangered Species Act, 16 USC S 1531, et seq.; 50 CFR
Part 17;40 CFR S 6.302(h).

Studi es of QU3 have not indicated the presence of any
|isted species that would trigger the effect of this Act or
its regulations. The selected alternative will conply with
this potential ARAR
Non- Gane Endangered or Threatened Speci es Conservation
Act, Colo. Rev. Stat. 32.101, et seq.; 2 CCR 406-8.

Studi es of QU3 have not indicated the presence of any
|isted species that would trigger the effect of this Act or
its regulations. The selected alternative will conply with
this potential ARAR
Executive Order on Protection of Wetlands, Executive
Order No. 11990; 40 CFR S 6.302(a).

The U.S. Fish and WIldlife Service does not believe that
the renedial activities associated with OU3 will adversely
i npact any wetland that nmay be present at or near the
Landfill (letter dated June 6, 1991 fromthe U. S
Departnment of the Interior). Therefore, the Executive Oder
and its regulations are not ARARs for QU3. In the event
that the QU3 renedial activities adversely inpact any
wet | ands at OU3, the Executive Order and regul ations may
be ARARs.

Act i on- Speci fic ARARs and Gui dance To Be Consi dered (TBC)
Conducting Renedi al Investigation/Feasibility Studies
for CERCLA Minicipal Landfill Sites (EPA, 1991).

EPA has provi ded gui dance specifically intended to address
the renediation of municipal landfills. In particular
t he gui dance addresses the type of cover suggested for
nmuni ci pal landfills and recogni zes a soil cover as
sufficient to prevent dermal contact with landfill contents.
It is apparent that EPA' s municipal landfill guidance is
not an ARAR (see NCP, 40 CFR S 300.400(g)(3)). However,
as an Agency guidance, it may be a TBC for QU3.

Potential Action-Specific ARARs Pertinent to Qperation

of the Gas Col l ection Systemat OU6, as set forth in the
Sand Creek Industri al Superfund Site QU6 EE/ CA (HLA,
1990).

Gas Col | ection System
Clean Air Act, 42 USC SS 7401 et seq., Nationa
Anbi ent Air Cyal|ty St andar ds (NAAQS) .

NAAQS are ARARs for the Landfill. The landfill area is an
attai nment area for sulfur dioxide, nitrogen dioxide, and
| ead, and a nonattai nnent area for particulates, carbon
nonoxi de, and ozone. However, since the gas collection



systemis not expected to exceed NAAQS |l evels during the
renmedi al action, this requirenment is relevant and
appropri ate.

Col orado Air Pollution Control Regulations, 5 CCR
1001-1 et seq.

Based on experience with other simlar gas renpoval systemns
and the perfornance of the QU6 LFGES to date, it is not
expected that the LFGES will qualify as a najor stationary
source. However, if the gas collection system should ever
qualify as a mmjor stationary source, the pertinent
substantive requirenents applicable to major stationary
sources in the Colorado Air Pollution Control Regul ations
woul d be potential ARARs.

. Colorado Solid Waste Disposal Sites and Facilities
Regul ati ons, 6 CCR 1007-2, Section 2.

These regul ations include requirements concerning expl osive
gas concentrations at solid waste disposal facilities.
Section 2.2.5 requires that explosive gas concentrations
be nmonitored regularly. Section 2.2.6 I|imts explosive gas
concentrations for solid waste facilities and requires that
the concentration of explosive gases nust not exceed 1% by
volunme of air within facility structures or 5% by vol une
of air at the site boundary. Section 2.4.4 provides that
concentrations of explosive gases generated by the
facility for solid waste disposal shall not exceed 5% in the
air at the site boundary after closure. These
requirenents are potential ARARs for the gas collection
system

Condensat e Managenent
RCRA Subtitle C Requirenents, 6 CCR 1007-3.

The condensate generated from operati on of the LFGES shoul d
not be a hazardous waste because it is not a listed waste
and it is not derived from a |listed hazardous waste. Based
on sanpling of condensate fromthe LFGES and past
experience with landfill condensate, it is not expected
that concentration linmts set forth in the TCLP rule wl |l
be exceeded or that the condensate will otherw se exhibit

a characteristic of hazardous waste. Ther ef ore, RCRA
Subtitle C requirements should not be ARARs for the
managenent of condensate. |In the unlikely event that (1)

the condensate exhibits a characteristic of a hazardous
waste, and (2) the condensate is not nmanaged in a manner
excluded from RCRA Subtitle C regulation, requirenents
pertinent to the managenent of the condensate woul d be
potential ARARs.

Conpliance with Col orado Di scharge Pernmit System

Regul ations, 5 CCR 1002-2.

Subst antive provisions of these regul ati ons woul d be
potential ARARs in the event that managenent of the
condensate involved a point source discharge to Sand
Creek. However, condensate will be stored in a
10, 000-gal lon storage tank and di scharged to a POTW
Federal Pretreatnment Regul ations

Col orado has adopted the federal General Pretreatnent
Regul ations for Existing and New Sources of Pollution, 40
CFR Part 403, as anmended 55 Fed. Reg. 30082 (July 24,
1990). Therefore, Colorado regulations will not be nore
stringent than federal regulations, which are potentia
ARARs since the condensate will be discharged to a POTW
Local Pretreatnment Rul es

Section 121(d) of CERCLA does not require CERCLA response



actions to conmply with local laws (i.e., local |aws by

t hensel ves are not ARARs). Wiile |[|ocal pretreatnent
requirenents technically are not considered to be ARARs,
the LFGES is expected to conply with applicable provisions
of these requirenents.

C. Cost Effectiveness

The selected alternative is cost-effective in its approach to renediating

landfill gas, containment of landfill contents, and restricting access to
the site. The QU3 nonitoring programw || allow assessment of the
conditions at the Landfill relative to (1) groundwater contani nation
attributable to the site and (2) accumul ation and mgration of landfill gas.

The anal ysis of sanpling data collected will allow for cost-effective

deci sions regarding any future inmprovenents that nay be required for the
renedi al systens. Total capital, annual O& and present worth costs for
the selected remedy are $3,170,000; $240,000; and $7, 283, 000; respectively.
However, if inplementation of additional institutional controls are
necessary, capital costs for the selected renedy are |likely to be higher

t han i ndi cat ed.

D. Uilization of Permanent Sol utions and Alternative Treatnent (or
Resource Recovery) Technol ogi es to the Maxi num Extent Practicabl e

The selected renedy utilizes pernmanent solutions and treatnent technol ogies
to the maxi num extent practicable for the 48th and Holly Landfill.
Specifically, the use of the LFGES to extract and treat landfill gas results
in a permanent reduction in nethane and concentrations of COCs in |andfil
gas through thermal destruction. Condensate generated by the operation of
the LFGES will be treated by a POTW Because no hot spots were |ocated

within the Landfill, it was considered i npractical and unnecessary to
remedi ate landfill contents. Direct contact with landfill contents will be
elimnated by containing the refuse beneath the landfill cap

O the alternatives that are protective of human health and the environnent
and comply with ARARs, EPA believes that the sel ected renmedy provides the
best balance in terns of long-termeffectiveness and permanence; reduction
intoxicity, nobility, or volunme achieved through treatnent; shortterm

ef fectiveness; inplenentability; cost; and the statutory preference for
treatment as a principal element. Overall protection of hunman health and
the environnent, and |ong-term effectiveness and permanence were the nost
decisive criteria in selecting Alternative 3 as the preferred renedy.

The sel ected renmedy offers greater overall protection of hunman health and
the environnent than afforded by Alternatives 1 or 2 because future
potential exposure pathways for ground water are addressed through
additional institutional controls, as necessary. Alternative 1 would not be
protective of human health or the environnent. The preferred alternative
provi des the greatest |long-termeffectiveness by including provisions for
future nodifications and i nmprovenents to the LFGES and soil cover system as
required during the nornmal course of Q&M activities. The selected renmedy
and Alternative 2 are essentially equivalent with respect to the eval uation
of conpliance with ARARs; reduction of toxicity, nobility, or volune; short-
termeffectiveness; and inplenentability. Alternative 1 would not reduce
residual risk associated with landfill gas, landfill contents, or
groundwat er exposure pat hways; nor would it enploy any treatnent options
that would reduce the toxicity, nobility, or volunme of contamnants in the
nmedi a of concern. Alternative 1 is also not likely to be adninistratively
feasible. The additional capital expenditure for the selected alternative
associated with inplenentation of additional institutional controls, as
necessary, is not expected to be significant in conparison to Alternative 2.



E. Preference for Treatnment as a Principal El enment

The selected renedy satisfies the statutory preference for treatnment as a
principal elenent and is fully consistent with the NCP. Operation of the
LFGES to extract and treat landfill gas addresses the principal threat posed
by landfill gas. The LFGES will reduce the potential for explosion and

i nhal ati on hazards by mitigating the mgration and accunul ation of |andfil
gases. Conbustible and toxic conponents of the landfill gas will be
permanent |y destroyed through thernmal destruction by the flare system
Condensate generated fromthe extraction of landfill gas will be treated by
t he Denver Metro POTW

The size of the Landfill and the fact that there are no on-site hot spots
that represent the nmjor sources of contami nation preclude a renedy in which
contam nants could be excavated and treated effectively. However, hazards

associ ated with exposure to landfill contents will be mnimzed through
contai nnent by naintaining the soil cover system G oundwater contan nation
attributable to the Landfill is not considered to be a principal threat, and

potential exposure pat hways for ground water have been addressed to the
extent practicable.

Because this renedy will result in hazardous substances renmining on-site, a
review wi Il be conducted every five years after conmmencenent of renedia
action to ensure that the renedy continues to provide adequate protection of
human heal th and the environnent.

APPENDI X A

SUMVARY OF | NSTI TUTI ONAL CONTROLS FOR QU3/ QU6



